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Purpose of RCA-EO

RCA-EO provides decision support to
optimize Earth Observation investments
— USGS and beyond

 Comprehensively understand USGS and external use of
and needs for Earth observations

 Enhance USGS products and services to better address
user needs

e Support Office of Science and Technology Policy (OSTP)
National Earth Observation Assessments (EOA)
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RCA-EO Components

Databases:

> Value Tree - Current USGS products and
services organized in an organizational or
strategic framework

» User Requirements - Earth observing,
Analysis system-independent, application needs

Capabilities » Observing Systems Capabilities -
Current and future Earth observing systems

> Information Infrastructure EORES —
Joint USGS and NOAA development
partnership

RCA-EO goal is to better meet user needs through enhanced products

and services supported by Earth observations
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USGS Value Tree

Links Earth observing system data to US Geological Survey (USGS) and
Department of the Interior (DOI) goals in a strategic framework

Mission Areas

Strategies Over the last 18 months:
! e 24 USGS Programs elicited
* 500+ scientists engaged
USGS Science Strategy Goals * 345 Key Products/Services
evaluated
* 1000+ data sources identified
Key Products/Services l and assessed

*
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USGS Value Tree:
Invasive Species Program ,

Strengthening Tribal Powering our Future and Engaging the Next Ensuring Healthy Watersheds Building a Landscape-Level
Nations and Insular Responsible Use of the gaging . and Sustainable, Secure Water Understanding of Our
. - Generation "
Communities Nation’s Resources Supplies Resources

MISSION AREAS Celebr.'ating and Enhancing
America’s Great Outdoors

Provide Science to Understand, Model, and Predict
Provide Shared Landscape-Level Ecosystem, Climate, and Land Use Changes at Targeted and Provide Scientific Data to Protect, Provide Water and Land Data to
Management and Planning Tools Landscape Levels (biota, land cover, and Earth and ocean Instruct, and Inform Communities Customers
systems)

STRATEGY #1 Identify and Predict Ecosystem Changes at
Targeted and Landscape-Levels (Biota, Land
Cover, and Earth and Ocean Systems)

O @]
#5 Apply Science to
Enhance Strategies for
Management, Conservation,

and Restoration of
Ecosystems

Brown Tree

Snake Control T ]

Sea Lamprey
Control Research

Earth Observation Capabilities




Colorado River Riparian Veget ﬁ

Dynamics — Tamarisk Research &

USGS Ecosystems Invasive Species Program

* Field work is the most critical contributor to this research; weather/climate data and
streamgage information also very important

* Supported by remote sensing: airborne imagery (identify plant communities), airborne
lidar (canopy structure/habitats, elevation), and Landsat imagery to a lesser degree

Relative Impact of Selected Earth Observation Data
High
Low I : I : E : I : -
Field Climate and  Airborne Imagery Streamgages Airborne LiDAR Landsat
Work/Campaigns Weather Data

Future Needs:
*  Would like more high resolution aerial imagery - expensive

"I\/ . . . . .
’“‘_{ * Lidaris also expensive and the data can be inconsistent
7
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Highest Impact Observing

Capabilities and Datasets in USGS

Field Work/Campaigns Very High
USGS Stream Gage Network High
Airborne LiDAR High
Landsat High
GPS High
National Elevation Dataset High

Airborne High-Resolution Imagery High
Geologic Data and Reports

National Hydrography Dataset (NHD)
USGS Water Quality Samples
GoogleEarth

Bathymetry

USGS Geomagnetic Observatories
Satellite High Resolution Imagery

Radio Telemetry Data

Airborne Geophysical

Satellite Telemetry Data

Seismic Profiling (Terrestrial and Marine)

% USGS MODIS (Aqua and Terra) Low
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Lidar Impact on USGS*

Lidar summary (airborne and
terrestrial)

e All 7 mission areas use Lidar

* 23 out of 24 programs use Lidar

* 86 products/services surveyed
use Lidar

* Engaged 84 subject matter
experts

* Major applications include
ecosystems, natural hazards, and
geologic and coastal mapping

Legend - Impact Categories

Very High

Moderate
Low
Supplemental
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Water Resources

Natural Hazards
Coastal and Marine
Geology

\Landslide Hazards

Energy and Minerals
Resources

Land Remote Sensing
E
qd Ch
ange Sci
fence

Climate and Land
Use Change

Core Science Systems

Environmental Health

Fisheries

* Impact of loss of all airborne Lidar data on USGS Programs



+» Identify where data investments might be needed

User satisfaction of Lidar data Current Lidar Data Limitations

Satisfied h

i 48%
Data Processing

Fair _ Data Quality

| Data Coverage

Poor I

0 10 20 30 40 50 60
# Products

W Data Access

17% M Data Cost

21%

e Lidar data are critical: commercial airborne lidar, airborne lidar bathymetry, and
terrestrial lidar

L » Satisfied with lidar data quality where lidar data are available
7
< USGS * Unsatisfied with gaps in coverage, data cost, quality, access and ease of use
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Commercial imagery usage inpSGS

Satellite

USGS

* All 7 mission areas use high
resolution commercial imagery

Airborne

Google Earth

| . . * A combination of satellite and

0 50 100 :
# Products airborne sources

III H B
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0
>
"éUSGS IKONOS Quickbird WorldView GeoEye RapidEye Pleiades NAIP 11
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User satisfaction with

commercial imagery in USGS

Fully Satisfied h

Good

Fair [

Poor F

Spatial
resolution

0 50 100
# Products

Most users rated “Good”

Satellite — DG contract via NGA;
Airborne — Availability limitation/cost

Data processing - georeferenced,
orthorectified imagery

Satellite imagery — Cloud cover
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9%

150

Data quality
17%

Frequency
17%

Spectral

band
21%

S

Data
processing
19%
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User Requirements

* User Requirements
— ldentifies the fundamental information needed by the user
— Not system-dependent; technology agnostic

— Attributes include

* Geographic Coverage
* Horizontal Resolution
* Vertical Resolution (if applicable)
* Sampling Interval
* Accuracy
* Data Latency
* Conditions for Sampling
* Length of the Data Record
e Spectral Characteristics
Data Services, Access and Formats

ZUSGS 13
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User Requirements

* For each requirement there are 3 potential levels:
— Threshold
* The minimum requirement

— Breakthrough
* An intermediate requirement level of significant improvement
— Target

e Above which only limited improvement in performance

Level Geographic Horizontal | Sampling | Accuracy
Coverage Resolution | Interval

Biomass  Threshold CONUS+HI 250 m 5yr
Breakthrough  CONUS+HI+AK 30 m 3yr 80%
Target Global 1m 1yr 85%
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RCA-EO Summary

 Comprehensive and sustained user evaluation of
Earth observing impacts on all USGS key products
and services

e Strong partnership with OSTP, NOAA, DOl and many
participating agencies providing their user needs and
subject matter expertise

e Supports improved investment decisions for USGS
products and technology investments with the goal
of better meeting user needs
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Questions?
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Biomass Essential Climate Variable(ECV)
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*** Need for a Biomass ECV product through USGS and EOA Value Tree

Jan 2016

Vegetation
Carbon
Energy

Crop

3 Mission Areas Fire

Applications

6 programs

T

5 10 15

Data sources

6
4
2
0 T .

9 Agencies Lidar Field
30 Key Products work

111

Landsat MODIS High Res
Imagery



National Land Cover Dataset (NLCD) ’

- User Satisfaction in USGS

e 77/345 of USGS products surveyed use the NLCD
 Satisfaction with the products ranged from Very Poor to Fully

Satisfied
* Desire 1%
- Finer spatial resolution
- Higher temporal resolution ';emp“.a'
esolution
(annual update) W Accuracy

- Quicker product turnaround 17%

- More land cover categories

- Eliminate inconsistencies between
product releases

- Desire for web services delivery

- The new Shrub product received -
very positive comments
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Classification
Categories
Spatial Resolution

M Latency
Consistency Over

Time
m Data Delivery
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User Comments Regarding Desired‘

NAIP Enhancements

(users not fully satisfied with current imagery)

Higher resolution

Different timing/season

Improved consistency of imagery between
vendors

Coverage of areas not currently included

Quicker availability of imagery after collection
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